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Abstract: PROBLEM TO BE SOLVED: To prevent exfoliation of an interface of an 
etching stopper layer and an SiOF film which are used when a wiring trench for buried 
wiring is formed, in a semiconductor integrated circuit device wherein the buried wiring 
is formed in an interlayer insulating film containing the SiOF film by a damascene 
method. 

SOLUTION: A wiring trench 32 is formed by dry-etching the interlayer insulating film 
containing the SiOF films 26, 29. When Cu wiring 33 is embedded in the trench 32, an 
oxynitrided silicon film 27 is interposed between a silicon nitride film 28 for forming an 
etching stopper layer of the dry etching and the SiOF film 26, thereby trapping free F 
generated in the SiOF film 26 with the oxynitrided silicon film 27. 
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[mm] S i OFfKr^trJHBHMW»=^^>SEtr 
aft3a*E»*r»j*-*-5iMW«Mlia**ilfcftV^-C, 

^h^<ltS i OF«iO#ffifi|BtSr^±-r^)o 
[flf&^-gr] SiOFl26, 29 ?r^tpJiPiBffi^ 

vv-yjStCuEl3 3£*i#iMrl&, _hlE K7-f^S' 

l28tS iOF§£26 tWP B '5trg?^-ft->y 3>I2 7 
£tf-££itr, S iOFl2 6 ^X'%± LfcigBfWF 

gjt-> y =3 2 7 -e I- 7 y -f-t %o 
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[1**111] tfoE¥*{£»«©£flB-t 

lft&, «(BllliWt«l«J:tf«rEJISiB«ro-tn-en«) 
-kgBK^fiJi $ fltz.W!c •>!l3^b'i5l2 , 
WIE*lite«k«i:WE«2ieiM!li:«3|IIJtr^«E-r5. & 

[If** 2] MIS* 3 |ft*flhi\ »**5j;VS*t=» 

[If** 3] tftlE^3jte^W^«Sf4> 5atom% 

[If** 4] #ria$3t&ftK<BlBEWft. 5 0nmKJ: 
n t £r#mt-r5lf** l fE^ro^ffciMIEgg 

mm. 

[t»**5] ntna^iefttt. «*±j*4>iu-c^tf 

*ISJi S r £ £ i" S »#* 1 SE*<& 

[If** 6] itlte^2^i»^co±0i51Cl±, 7yS4t 

*> 5 US 6 *fi» i: Sr^//«JllHI»6«Ell!l*^J« * ft. flME 
SMJfe^cortasi^H:. HlJiem 1 Ei&i«^tofc:®M£$ 
tV3tm2ia^5jg fi g$tt, MIEjR2E^<tcDtgMgl5£:l& 

[if** 7] SfriE^2^^tflfllH^4J6§yKi:<ora 

[If** 8] ¥**a&K±:. tUfS^«^S«W±ffi± 

±$|5tCff^$tl/tS i C&fc»iS i CN^b*5^2i^ 
IRK*:. j«llEMSli»l^tS*E»2ttftl»i:rolB^ft 

[If** 9] WE*3|ft»Bt»±, «8*J3J:Ot**»J:» 
t Sr#m t f 3 If ** 8 ftttO¥$#ftiXls]&&a. 

[it** io] mmm3$imm<Dmm»mz. 5 atom 

%WTT*fc 5 ' fc t -T 5 St** 8 IE**?**** 

[If** 1 1 ] HUtem 3 tttftfltOfiEfftt. 5 0nmK 



[if** 1 2 ] AMB£ l E8SH4, iP3££*fc£<h 

lii**i3] fltraa»2ift»Kw±»^tt, 7s/*sr 

ttimw, 5 Cities t <DfflizjY&-f a , &m*-£&-fzmt 
-> y = ^frhKzmemmmt ^fs^mwummam 
j*$*u mmmmmmmtD^ma-i. tuiEmiE^t* 

<D&mn*&&Tit&®<Dtfy%im 1 e^^si*. sic 

Sfctts i CN*»b45!S7*ft»lllt?«i3ix-Cv^wi: 
t -fzm ** 8 IE*w^f**«[HlSg^«, 
[»**14] 1ftflSft2|&1ftjftj:iffl*BSMil&«m£«> 
P^KIi, S i CttllS i CNA^45S8j6iI^ 
ftLTV^wtSr#Sct-r5if**l 3lE*E<&¥9Mttll 

[if** 1 5 ] ¥*fr£4K t , tflSe#i**M£«0>±ffi 

<D±m^^ tlitS i C*fcttS i CN^5)45I2 
Bo 

[If** 1 6 ] mm 1 E^f±. ^Sr^*^ t Ltt 
tr^«S*^/£Sii:Sr#mt1-Sif**l 5|E*<0^ 

[if**i7] ffimmimmm<D_tm\-tt. y-ym* 

fcliS i CNA»e><c5»4|ftlWlli:Sr^A:JiM»WK 

t t^wtst 2 Ei^M $ n, mam 2m 
nimt<Dmm.u*m^mm<DMmm 1 E»ro*ffi«, 

S i CSfc(4S i CN*±J«»i:i-5*5|6»Bt-C«*3 
HTV^l i£#®i:1-5ff**l 5E*ro^*flE«a 

[If** 18] «TWX^Sr^tp^*#:*«[Hl?S^g 
roMifctrifc: (a) #*^*«ro±ffi_hi^ IiHk-> 

*»b*S*iiillBI6fikffllS:^i-5xa, (b) *17 
(c) 127* M/^hM-7^^l;fflv*K7 

^ai.y^v^x*, fttiiaE^ttJfM®i|c<D— 95(73 Mfe^ 4 
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(d) mzmsmt-yy ^^m^-^^^^m^^ti y=7A 

lEIM»t»J*i-5Xa. (f) ftllEia^?t<75rtg|?Srffi 
3*1 EH*****- 5 IS. 

[it ** 1 9 ] mibk 2 a trassa* 4 mmm 

«)t-ii*Jt^oT^5r fc&4#®i:i-5lt**l 8 IE* 
[SB** 2 0 ] ffieft 2 feftBtft J: t/aftIB* 4 «6tM 

** i 8 mm<n¥m.fcmm®&%iW<Dmmjjm<, 

[If** 2 1 ] flflffi^2j6#K*3j;TJ«*J!5m4ite#^ 
(DmmZ, 5 0 nmHJ;t'i,5; t "T 5 IS** 

[lf**2.2] *Iie*lEl*B:. SiSr^jEfc^i: bX^ 
[!f**2 3] huIEXS (a) (C*3V^T, buIS^ 1 & 

ftti:i &»$c t ■*-*»** 1 8 Kmo>!&M*mmm 

[It**2 4] itfJlEIg (a) (CjoV^T, Striae 2 & 

mm*Bi$.vit&. mmimvsv ^vi^Mts 

fMMIslBl»«>Cl&2rgi. 
[If** 2 5 ] «T<0lS&^tr¥*#*«IIII&K« 

(a) ^J»*S«waEffi±(r, mi S i Cltfclill 
S iCNih 7s/Sf£^H-5gHfcv'!J ^^tjfta 

2^Wt, s£2 S i CK4fc(4^2 S i CNRi, 7 

m&izmi-zmti'i) =t>-frbts:z%4mmmt. si 

c. s i CNifcli^ffcv-y => y*^45sl5l6gkKi 
A^<(5Slif«IJ:Mt?)Ig, (b) »17 

(c) 12 7*H-^ HR^^^|:fflv>fcK7^i 



K, BufSf£3*&iiBt, m)fS^2 S i CJBUifctt»2 S i 
5X8, (d) «f(8E*5|ftW«Sr^^^^v^K7-< 

xyfy^-e. BUfaia^»ff^ffi^HUi5»4te^*i 

±t/lftE*3l6»l»«:8Sf*-r-5XS, (e) «t[SB95f6 
IWWSrK^Wiy^V^-CBsiU $fc^«ftSB*l S i 
CRJfclill S i CNKSrK^W^y^v^-eBSE*-!- 

«U:aElE*««:Jg/S;-t-SXe. (f) IWIBBBHtOrt 
b * 3 SS 1 EJ* & 3 IS. 

[is** 2 6 1 iutem 2 i&irbhs ± viiftia* 4 ffesnt 
m^mm t * o -c^5 - 1 t -r 5f»** 2 5 ie« 

[|f**2 7] ffiia$2ttimsJ:tfffiS3UJ&gUR 
co^mSSH, 5atom%«TT-fc5 ' i§r#®t-r5IS 
**2 5|E«0^^*«[118S^SW®!jg*Sc 

[ If ** 2 8 ] hUIE® 2 felftltis i UWffifS 4 f&ftll 

[|f**2 9j SfHE^lia^ti, fflSr^E^t Lt§ 
ft 5 r. i:Sr#mt-t-5ft**2 5ffi*W>¥ 

[lf**3 0j mlfEXfi (a) l£*3V>-C, HHB^l^ 

ict, MIES 1 !6»)K«)*ffi*-fkai6««wejSfe-C¥« 
ffc-f-Sr tSr#®ti-5IS**2 5fE*c<D^«<$*»|5] 

[If** 3 1] WSEXe (a) fc*5V*T, WIEm2jfe 
LfctL Stj|E^2 S i ClJfcfif 2S i C 
N§l£ff^&-r5XS('5fc:3io-C. MB* 2 IfiflHKO&S 
Sr^HtSW^T-¥ta^t:i-5 r «t *#SSc t i-5lf ** 

[IS** 3 2 ] SATOXS&^tH^ttSlWtslKSEB 

(a) mi s i cm-itzitmi 

12 S i C^*fc(4M2 S i CNlt, 
7y**fr#i-5BKISv'y =^e>*5*2*ftad«i:, 
SiC, S i CN£fc!4M'ffc->y =>^^b*5m3if6^ 

sit^b^^f nr«isr«t5is, (b) m 

(c) ^27* M/^ M^^tfflPfc Ky-fx 

mISEm2 S i C^4/cli^2 S i CN^fcir/Htlfe 
mi*fe«^^^*-r5Xg, (d) «rfa*3*6«kBISr^ 
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(D*rfE»2l6«ffl!S:l»*-rsxS, (e) fifrE$3i&» 
I^Ky^i^fy^L, SbtwWEIBl S i C«*fc 
(ill S i CNK Ky^^^^^^T^5fei-§^^^ 

ihi*s 3 3 ] itjts® i m^^mn. m*^j&5$ 
[0001] 

HiSil/^-OtJjgftW^BIb, ^v->-(Damasce 
ne)ffiSrJB^rt:« (Cu) E^^^iSffl bT##j& 

[0 0 0 2] 

t£Xi*sy# L S I |-*D^Tte, E#Mg:ffi<o*a*:ri s <* bfc 

[0003] ^(DMmtvx. *>y a>xttL±<Dmmfe 

*6»BI±^CuBtS:*ll«[Lfe«, E***>*MB*>*** 
C u^^-fb^dtSWS (Chemical Mechanical Polishin 
g ; CMP) fe-eB&^-TS, ivb^a^v'WDainasce 
ne) feSrffl V ^a»ii*C u K»0#A^ii» b *L"C V > 

[00 04] 2000-277520 -g-^?R«, S 

[0 0 0 5] h7^^^*3& s ?lfj*$Hfcv'!l =3 v 

SffiiCMy!) ^>Jgl£:*£mU jR^TSMfcv'y =« v 

i OFi$: K7^iyf^^fCS«* SB 
tz£><Dh<DX\ SiOFKxyfy^tS^iao 

WUkv^vI (s'iON) JK-e«j*£ix5o 
[0 0 0 6] ftfc, 7* h u-/^ MBt«r^**fc:bfc K 
7^^^/^>^T±fES i OFJ«trEI&it&^J*U tt 
v^T, E«&*<7>rtS5Sr^tfS iOFl±l:»iv<y7» 



S i OF*fcoM^PW«*C50*M*Cfca 
ir. s i oFtt*c»b-c«*tt^±^«-W. 

^l3 0-6 0%Wif^y^^ (TaN) "CflljSSiX 
5 0 ^'y^-Culfid ifi^y^fCuH 

*rjftftS*5HW>'>-K OH) Bti:bT«te-t-5 0 ft 
fc. SiOFiiWIiCuE ^y^-CuI*5 

± r>^< y r*tft*«««Fiife'r**t 5 r t ± o 

[0 0 0 7] 

[«W^«BfcbJ:5i:-*-*llW] JIMtt 

=»v!S:^MJxfflv\ noo^ffl*g^^^bfcE^ 
if tec uEJWSrJ&fiRi-S^c-fe^SrttWbTv^t^ 
6. JfRB&ttJW (S iOFg) fc^y^v^hy/^W 

SrJlttiUt. 

[0 0 0 8] fflr* b*:4*« (4»H 2000-27752 
tt, EH»wrt»l-»*i"4^yTBIi:JilB 

mmm (s iofb <h<7)#®f^<DPnm;:oi>TB\£ 
ttv^^\ mmmmm (s iOFg) t^f^^^ 

[0009] s i OFit!ft->J ^Blfcofl-Bi-cw 

ftV^5 N Hitfs i OFI^WS i -Fffe&fc—nXW 

Wi£inXffl!t<DF&±CZ)k* :^F^SiNitSi 

^feJiBfliteiRI«rt^»Oii*n^i7Ki:RJCbTHFd5* 
J5g-T5o ^tt, ^^t<7)MIIitSW4 0 0t 

<fc 5fti*ia#Hft^l»Six*4:-<^HF*5|ie3R 
tt*S»b-C^*. 

[0 0 10] S i OF/KSr^tp/iRllfi 

WHKca«>a*Ej|IS:?Rj«i-« **ff*Dlls]»S3S«^ as 
i^T, s i OFBSS: K7>fxyf y^USftii^iBH 
W^EIIHttr^jfti-iWcffli^aiy^^^ 

[0011] **W^flftffi45>W--t^te^BWi:»fa 

[00 12] 

[0 0 13] *«W^^***aiH]K»«W:. 
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(a) *m»&&i<D3Lm±\^ Iltftyy^l^ 

(b) si7i-M/^h 
®s 4- ^ * ^ ffl v k 9 -f ^ y ^ > ^ t\ w.mmmm 

«<0lWfB» 3 ffty V ^ yl^iit^Ig, ( c ) » 
2 y* h l/^ h^^^^^tcfflV^fc K^-f ^y^^ 

» 3 tfittot. Misas 2 sit > y 3 mmm 2 tgcus 

»±tfl»IE*llftlWII*r»*-r-5Xa, (d) 8ME»3 

iwmtstsifi, (e) sutsi3tft^y^yte 

j»*^«*omiB» 1 «MllfittJft^« 1 E«H**E£rit 
t5lS, ( f ) t«EE«*<Ort«B«:aW>atr J: 9 K» 

i ^mji ufc^, miEEiiat^^SBowia* 1 * 

[0 0 1 5] 

[0016] mrnmm i ) *?§^^ii^fi-efe 

[001 7 ] 41\ Bl 1 ic^-f-j: 5 WxLtf 1-10 
Qcmg«Ojfc}getS:W-r5 pS(Dfg H B 0 yy 3^5>4 

\c mm-r a r 1 1 ± o t 5 c 

[0018] 1 <d— gRK* <yf!f W tvSA 



[0 0 19] DcH, 0 2H/Tti5l^ pi^/HJo 

tie, pM">^/^4o±gpco^ 0 B e ^y ^B:]j 

[0 0 2 0]SC, pM^^lCiJ ^*fcttfc*S:>f 

5 r. <b lc X otfi^«»»«© p «tt 9 

[0021] m3ir^rf- «fc Siili:cv 

^irJ:oTiS^^SS^n + M^^^l l (y- 

^ffiA-r 5 r t \z x o -ciS^««?»«<D p ffcffi 
«12 (y-** KW» &Mf&-r%o 

[0022] ik\zL % aaRio*ffi*rft»ufc*, y-H 

®®7, n + M^#^®«i i (y-*. KK» *3 
-en©*ffi»-*>y^ kji 1 3Sr»j«i-s. *>y^ k 

ETQnfciU^pft^lMI SFETQp^t 
[0 0 2 3] 7i:(d. g)4ir^-rj: S«i±ivicv 
^VNTn + S^#:ffiiSl 1 (y— KK 

y) *3iyp + i¥**g*i2 (y-^, ki^^v) 
o^^ti^>±Si5^^t;vy ^^i 6isjcv»fc:^y 

74r^j*Lfcftx 3^n^/H7^Sl:^^ 
iSSS:/h£<-r5*:«>fc:, CF 4 , CHF 3 . C 4 F 8 ^^ 



(6) 



2003-60030 



(CHF 3 ^CH 2 F 2 4(!f) b&1)U?LtLm 

ICCVDftniN (S^^^) i^w (*>^* 
©^FSfcT i N«t*5j:t/W/IJIS:<t¥««flF* (CMP) 

^^yii6ii ^/'>7^ (si h 4 ) *y-*if 

fife. BPS G (Boron-doped Phospho Silicate Glass) 
St. *lfV&;te&fcJ:oT»/ft£;h,5SOG(Spin On G 

[0 0 2 4] m 5 ^^fct b \z % BKt-> y = >-JK 

1 6<0±«^»b^i; ^119, SiOFg20, i 
Sftv/J^y (S iON) §2 i £HSW£ffii-3o mfc 
*>y=«ygi 9J3\ tolgtS iOFl2 OlcSttHt 

i~5t60-e, W^/y^ (SiH^ . ^v^7> 

(Si 2 H 6 ) ft^yy^^ ry^e^r (nh 

[0 0 2 5] Si OF12 Ofi, S i H 4 <h S i 

( (c 2 h 5 o) 4 s i ) i F 4 tmmk<Dm&#x& 

ffll^/yX^CVDttttSt^o SiOFl20 

d«/h*< (^3. 5-3. 7) , n<ois-e»«sns 

[0 0 2 6] SIfr>y =»^I2 111 SiOFl20 

tm^xsT^oias^^-r^^kv-y (2 

y^yjg2 1 12. Wi^/yyy (SiH 4 ) . 

(S i 2 H 6 ) t£Z<D*S s 7> : &it*b. »3f* 
ftft* (N 2 o) . (o 3 ) fti?^***** 

[0 0 2 7] SiOFl2 0H^iSII^$Wf 
teis9=>m (2 5) i:^IB»w|fc*ftS/!> ^yg2 1 £ 
J&ffcfZk. SiOFg2 0<!:iftyy^I (25) 

[0 0 2 8] ±E»iftv/J) ^>§2 1 M^tdv-y 

3> (s i) <o**£<g^ (^y^yy^yK) 

LTt^fctf). S iOFS2 0*(^S i-F^-3 



(2 5) t<o#ffi^»-r*«r^ift^k^y =«^BI2 

1 h 9 3^**15. **S^ 

0**5**1^, Sgl^Fco— SB^^bv^y 3^81 (2 
5) twIUmu'-tl-Ch^i/^^iiSfc*, 8& 
ftvy^yl2i^a^>u^y^ (2 5) £<7)^®cd 

[0 0 2 9] fgoT, mmtisD ^12 1 SrfiRIK-rS 

Ll\ 8f ft y ^ 2 1 Oif^f V 

fc, i»t<0F<D— SM«*ffcv'y nyg (2 5) k<Dftm 

tt, S iOFl2 0*t^t§«SOF(Di«^ 
Stft'>^yl2 1<Z)Ii^f$ll 5atom%^S^ 

'y!/3y»:a^<^ S i O FMt2 0 kW&ikis D 

nyi2 i ktDfrftvmmii&i&T'rz & ?\zt£z> 0 

[0 0 3 0] m 6 tr^i" «fc 5 t-, 7i-H/^h 

I5 0^^|:it8iftv/^yl2 1, Si OF 
120, ^ftv-y ^yfi 9Srll^K7-Y^^^V^-r 

2 2Sr«j«i-6 0 mmk^V nyg2 l*sj;tf S i OF 
BS2 OSr^^^-f-stttt* Ti^iftv/JayR 

i9<Diyfy^S«S:/hS<t2>^l:, CF 4 , C 
HF 3 , C 4 F 8 4^(DM Ko^yUta*-^^^ 

>-y n^JKi 9 Sr^y^^^i"* T«<0BWfc-> 

KP7^to^^yS^I^S^A r k&1)U?Ltz 

[0 0 3 1 ] ftlc. -7^- h l/^ hjg|5 0 SrBfe^Lfc 

CuEl2 4S:Mt5o CuES2 4|j:, /^7^ 
/uJitCuJg^«iItMU to]:9 4*fttf 

*BWktt#H«. («;ttfzk*#B*o *-c*W6« (y^ 7 

a-) «:JfebTCulRS:Ei»»2 2 OrtaidBRWft < ffl 
ft&A/£fft. Eft«2 2co^SB(D^ftCu^^/<y T 
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V Sr«ffli"5 0 

[0 0 3 2l±ffi/<!l7^^HRll CuIdi2 4^(D 
Cu^SiOFf20 ^K:tE»i-6^*rBS±i-6«tBfc 
CuIE^2 4 <h S i OF§2 0 * £ <£>«*ft£|6] 

-e*eau*.T i NBt, wn (^t^^^^v) «> t 
aN (metis* m t^<omk^mm\^m^h^ 
sk\ ztih<Dmmmh^^tr i Ntr \ <Dmmm, 

[0 0 3 3] Cul£j69 2 4 Sr#lj*i-SCuBIH, 

*y:/^Su cvds, T^^ffi 

y * — h*^>>* y v^swi 9ft«isnt<oiKt^^s/ 

Cu(Ote, C u IT^C u^#T« IT 

[0 0 3 4 J jjfctr, (H8^-rJ;9^ Culfi^2 4(7) 
±SI5(CC VDSTHty!) =*^ffi&2 5. SiOF§2 

m^w-mt-r^o »»t y = v« 2 7 oft*a*wf 

Tf(7)S iOF§2 6<Z)— tt^ltm"t-*J*^ s *>S*& 

s i 0FI2 6Sr*tarLfc«^*<7>«ffiS:wiiu. 

*<D'&. S i OFJR2 6(0±«l:»Wkv/y 3yK2 7 

4^Cu^s iOFl2 6*KJ£1fti-5o£B&it-t-5 

5^, ^kv-y ^>«2 5 ^Ti^S iOFl20cf:(7) 
v-y ^>I2 5 irTJfcOS iOFl2 0 k<DR&X<DM 

[0035] #ct^ h 9 ± 5 fc. y = > 

R2 7©±»|:CVDS"CSft^!l 3^K2 8, SiO 

&ffi&«MjH-*o m^^y =*>-3 1 »»cioxa-cEiiH« 

(3 2) Sr»fiR-r*IBI^^^4:b-C«M6U HikisV 
^b'>y 3>'l»2 8<f:Ti(7)S i OFI2 6 fc 

^Bturgft^t^y =v«2 7Srjg*s:L, iftyy^^i 

3 1 £TJf <7)S i OF12 9toR|l:8Sftyy 3>jg| 
3 oe«lt:<f:(:J:^ =^18 2 8 tSi 

OFi2 6^0^ffiT^PBS^ lftyD^l3 1^ 



s iOFi29 fc<z>*ffi-eo*(tS:BSjhi-4r ttf-e* 

[0036] mmti^ y = >j* 27, 3011 asies^ 
<^>y =^>^2 1 tmm. *>y = yfiist 

U 5 atom%Sr«*.4l*«fc 

[0 0 3 7] ^CS^. HI 1 0 tC^-T J: 9 \Z % 7*Y\si/* 

hiss 1 ^-^^^i-ffl^fc v?>( ^y^i/fxmmmz 

i/^ MR 5 1 «rlfc*Lfc«L HI l 1 t-^-TJ: yic, 7 

OF«29, IftyU^i2 8, Itt^lla^ 
7. SiOFl26 SrB£*U Sft*>5 =^JR2 5^^ 

[0 0 3 8] ftjc, 7* h i/^ M5 1 S:8fe*Lfc 

mi 2 J: 5 fc:. tr/!l3^«3 l£^;*^ 
leffl V ^tz. K 7 ^ y 7 is ^tE»»^i«W*fft > 
y 3^K3 Ofcit^S i OF«2 9 Sr»4t5o 

Hl'3i:*n5^ lftyy^>i3 1, 2 8, 
25^K7^x> 7 fy^t^r^aot, CuIB^2 
4 0±»fcia«»3 2S:»*U*:«, M 1 4 ir^i" ± 9 
t^, E)»»3 2^>rtSB^!S2Jia^)Cuiai»3 3S:«fi6 
-T6o »2lBOCuE»3 3ll W*tfc*liBW 

cuE»2 4o»is*s (ia7#Ba) irmcr^-rn 

[0 0 3 9] m^te^m'fZfcs *:<D\k. liu^bfcXg 
&«0iSU l2fSOCuE»3 3(D±«SU:*#/B<& 

— LSI #S^Gj5$;-f-5 0 
[0 0 4 0] fc*5. *HJ£^-e^, SiOFg20t 

IK2 lSr^ftS-frfc^. Hi 5l3i*-rJ:5«-, Si OF 
K2 0 t^oTi^kyy ^>H9 fcontclfe^t 
'>y 3^1*3 4Sr^ft$**r.i:^±9, SiOFl2 

[0 0 4 1 ] (SU£<7>ff2<S 2 ) *«W03S*0«1IB-Cfc 
£CMOS-LS I (Dm^Jjfe&m 1 6~g}2 1 
TIiai:RfltS. 

[0 0 4 2] 4-f , m 1 6 ^^-T J: 9 WlSllJSOJg 
fill Mi^STnft^SMI SFETQnioj: 
t/pf t^lMI SFETQpJrWlf:g, n + M 
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[0043] m^, mi 7\z7xk-rxo\^, mt^v ^ > 

Bll 6<E>±ffii£S i CIS! 3 7 iOFl2 0 SrM 

^Bisra^^y =v»-e*dtbfc^ s 

1 Cjg|3 7T:«^ii-^) 0 S i CJgttcft^-CS i CNi^ 

m7X*hZ><D\ztt^ S i CJK^S i CNBtoJfcRm* 

y = VffltU:ft;tTS i CJBWS i CNltMt5r<!r 

5, S i CfltHU hyyf^/7y^y^A (He) 
t^^^fflV^CVDfttWU SiCNf 
fcfc, h y ^W7yi:He i:7^^7 

[0 0 4 4] WEIIlfi^«Hll-e«:, SiOFl 

2 0Oi»:itftS/!l3yi (2 1) fc«BIUfc3ft^ 

[0 0 4 5] tfctc, 1211 8t^i-£5t-. S iOFl2 
0*3j;tfS i CJg|3 7S: Kv-Y^^^^^-T^r k\z£ 
ot, h*— A-l 7 0±SfB^iB««2 2 SrJK/S 

u «*^-cs*m»2 2<^rtt(5^, m^mmmmi tm 

«W*ffit^ 1 1 1 CO C u E» 2 4 ?rMt 5o 
[0 0 4 6] #CtC, Ell 9 l^-f-J; 9 t-s Culfi^2 4 

<Q_h£!UCC VDfetS i Cj^3 8. SiOFl39, S 
iCl40, SiOFl4 1ioj:(;SiCl4 2^iS 

mmirZo fc*5, S i C13 8, 4 0.4 2H\ ml^b 

fcS i CNitftfUt)J:V\ Sfc. SiCl405: 

mmistz.'&, s i ofI4 i s:*at5isi-*4o 

T, ft^««W«te-es iCl4 0Sr»<»itW 
$I?r¥W5o s i cl4 0(Dftfi«fflS:ff5 

S iOF!3 9<75— SSdSflHJi-5SliX^a>*»&tt, S 
i OF«3 9Sr*atfc««(7)*IS:«F*t, -to 
ft. S i OFI3 9^±3CS i Cg4 O^SUt) 
«fcl#\ S i CI4 Oi^iSlS i OFI3 9(Otffi$r? 
mtlrZZ kick 19. SiOFl4lO$M^J; 

[0 0 4 7] ±15 S i CJgl3 8 J*. C uld^2 4t<?)C 
u^S i OFI3 2^\zmk^%<D*p5±^%mtl/<V 

rmtvxmmr^o s*t. sic4 2 iirce 

lS«ffl-e«:, SiOFl39, 4 1^K7^^7f>^ 



Cl^fcliS i CNlT*t^r^tlJ:oT, SiO 
FI39, 4 1 k^V^lstf* h yy<m (S i CJgl4 
0) , -^^^ (4 2) k<Dftffi<Dmm&&fa-k£-&Z>o 
Sfc, m\mU<DC uEi»2 4dS»J«SlXfcS iOFl 

2 0<D±»<Ottft^y T»SrS i C^3 8t'i^t5I 

^aot, siOFi2o «fAyri (sici 

3 8) £<7)#ffi<^*tt£fa±<*ii:5o 

[0 0 4 8] Si OFli: S i Cmk<Dft&<Dmm&& 

^v^5fc#^fc5£tiffl£ft5 0 i-ftto*>. SiOF 
l**T?*Cfcj6m<0FM\ ^?LRC0S i C!»f 

tt-ctetw-a^-e, siOFi^sici^iiTii 

[0 0 4 9] El 2 0^^-TJ: 9^, 7^- h i/y^ 

hit (El^iirT) fcitLFS i C^4 2S:^^^iwfflt\ 

5rfcfc:J;9, CuEi2 4<o±S5{c:E^«4 3Sr?^j* 
U ^TE12 1 tr^J; 5^. E»l4 3wrt9i:f 
2ifg(7)C uIS^4 4 ^Mt5o 

[0 0 5 0] *ii^lT11, ^i^^^^hy^SSr 

s i cbi (Sfctts i cn) l-c*«:^aot 
s i oFmk<oftm<omm&&fa±zitti&^ m2 2\z 

4 0 ^-t^T/l OS iOFg39 ir^MJC. tufSHJS^ 

^litffli«I^>^yl2 7*fr&mtxi>£ 
[0051] EJUb, **Mtl: t o 1 4 Sft t«H 
WE3W^»«lc|RJE*n6t><OT?I4«<, -to^©*: 

ifeaa l ^^iiti^ $t^mxhz> itttv^sn 

[0 0 5 2] 

[0 0 5 3] S i OFjg^tfiTOiK^ K7-f x 7 

y a^Ri s i oFit^p^iftyy ^^mzfttE 

^rdrCi!), S i OFK4"-e^Cfci6«IOF36S» 
Fy^IiS i OF«4:^*ffi©»»tt^rtlJbi-*. 
[mi] *«W<o-ll*K(0^(»-e*)S***«aiHlK« 
[El 2] *«Ko-|Ofe^tB^fc«^«MKff[E]ttK 
[113] **M<D-|61fe<o»lB^fcS^*fl:««[5iKK 
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[@4 j *&w<D-mi&<oMi&-r?bz*m#Mm®&Wi 

[05] *%w<D~mM<DBmx'hz>¥mwmm\Ei®m 
m <Dm~&Jj]fe sr^-r^sMfffls <vmm mm xh % „ 

[06] |ll6ro«JI8-C*>5*i]M*:JIWIllgS3S 

[07] *&m<o-nMv>Mi&x-ibz>¥mteMm®&%i 

[08] #*W©-^<0»«^**¥*i«fe«ls]!&S 

[09] *56W<0-|Q6©J^<i-e*>5**ft:*9[lH]K* 
e^M^fe£^¥^#g^^Wffi0-T?fc5 o 

[0i o] *3£w<o-nn<D]tmxhz¥mft$km®& 
•£w<»mm^fe*^i-*m»mfo<Dmnwimmx"hz, a 
[0ii] *%i^w-*i£ro^flgT-*)5¥^*aiiiK 

[012] *&w<D-mm<DMffix&>z>¥m&mmEit& 

[013] *&W<D— m&<r>W&X'h^>^W$k^B^ 
[014] 3afi<D»»-C*)5^W(«(HmHlK 

[015] *ftw<D—mM<Dmmx'hz>*m>fc'Mm®'& 
mm<Dmmxfe*^-f*mftmfc0>mMWimmxhz, o 

[016] *^BJ<Dflfe©Ht£^<S-t?fc5¥-«ff*«ll] 

&mm<ommxm**ir¥mftmmv>&ummmx~ib 

[017] ^^(TJffeWllJfiO^Ji-CfcS^Sf^SfS 

5. 

[018] ^lawftbwHJSo^-cfos^^m^S 

[019] *MWWffeO*J£«©^(iT-fc5*^*S[[Hl 

■So 

[02 0] &3£W<nl&<o£M<DBMX'hZ> 

&mw<ommxfe*?FT*mftmm<nm®mwmx'3b 
[822] ^m<r>fc<v%m<DKmx~h%^wnm^ 

5o 



1 

2 *^#«» 

3 SMfcv'iJ =^«t 

4 p^«?^/U 

5 ni 1 )^ 

6 hlfefUK 

7 hffcK 

8 n"S!^*#S* 

9 pW«#«W 

l o i*-^ K£>r~ A-;*^— f- 

12 P + M*W#SWc (y-** KKy) 

i s wtc'sy ^^m 
i6 BWt^y^^Mi 

1 7 ^>-^^ h* — A 

18 t< 9)V~7=7y 

1 9 WtC'sV =» vBS 

2 0 Si OFI 

2 1 Ittft5/9 3y« 
2 2 £«lifE 
2 4 C u EIS 

2 5 ^ft->y 

2 6 SiOFl 

2 7 myitis}) 

2 8 SlftS/ya^Dt 

2 9 Si OFI 

30 a^t^y 

3 1 ^VlK 
3 2 figftift 

3 3 C u ££k 

3 4, 3 5, 3 6 Utfty^yg 

3 7 Si CJgl 

3 8 Si CMS 

3 9 SiOFl 

4 0 Si CM 

4 1 Si OFl 

4 2 Si CI 

4 3 smm 

4 4 C u BEIH 

5 0-5 4 7* V hB 
Qn nft^lMISFET 
Qp pft^HMISFET 
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S 1 
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[031 



m 3 



On Qp On Op 
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[081 



m 8 
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[110] 
SB 10 




[Ull] 
ffl 11 
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[0121 

m 12 
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[mi 4] 
m 14 




[0151 

m is 
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mi 6] 

m i6 



IS IS 18 18 IS 18 u if 18 




[017] 
® 17 





[02 0] 

& 20 
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[02 11 

m 2i 




(si) int. ci. 7 mm^ F I f-**-V 

H 0 1 L 27/092 

(72)*91# Hffi (72)«91# *g »X 

mMfP#«rtiSfPTAT@16#ltii(D3 ft* m^tl5»temffPr^Tgl6#iteC0 3 
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F^ — 5F033 HH04 HHll HH12 HH32 HH33 

HH34 JJ01 JJ11 JJ12 JJ19 
JJ32 JJ33 JJ34 KK01 KK11 
KK12 KK25 KK32 KK33 KK34 
LL04 MM01 MM02 MM12 MM13 
NN06 NN07 PP06 PP15 PP27 
PP28 QQ09 QQ10 QQ11 QQ21 
QQ25 QQ31 QQ37 QQ48 QQ70 
QQ73 QQ75 RR01 RR04 RR06 
RR08 RR09 RR11 RR15 RR20 
SS01 SS02 SS11 TT02 WW02 
WW04 XX12 

5F048 AC03 BD04 BE03 BF01 BF06 
BF07 BF12 BF15 BF16 BG14 

5F058 BA10 BD02 BD04 BD06 BD10 
BD13 BD18 BF02 BF07 BF23 
BF24 BF25 BF27 BF29 BF30 
BJ02 



